AT 1 KAE

EDGERTON, GERMESHAUSEN & GRIER, INC.

FIREBALL CALCULATIONS
SHOT HUMBOLDT
OPERATION HARDTACK PHASE i

PROJECT 15.1

| PISTRIBUTION STATEMENT R -

Approved for putlic releasa
- Dismibunon Unlimited ;

g
et

[ ___ )] S W — —— ——— ——— ——

19960702 077

_ DISTRIBUTION STATEMENT A APPLIES
I PER NTPR REVIEW.
i Mé vatE 4/2577

’ BOSTON, MASSACHUSETTS - LAS VEGAS, NEVADA

o

REPORT NO.B-2063
4 MARCH 1960

SANTA BARBARA, CALIFORNIA

R




* DISCLADMER NOTICE

" THIS DOCUMENT IS BEST
'QUALITY AVAILABLE. THE
COPY FURNISHED TO DTIC
" CONTAINED A SIGNIFICANT
NUMBER OF PAGES WHICH DO
NOT REPRODUCE LEGIBLY.



Defense Nuclear Agency
6801 Telegraph Road B
Alexandria, Virginia 22310-3398

CONSTITUT),
(& %,
¥ &

L TR V)
e Mires

o <
oy, o
Thent oF OF

29 May 1996

MEMORANDUM FOR DEFENSE TECHNICAL INFORMATION CENTER
ATTENTION: OCD/MR. BILL BUSH

SUBJECT: Documents for DTIC System

There is nc record of your office receiving the following
reports:

EGG-B-2064 (4 March 1960)
Fireball Calculations Shot
Wrangell Operation Hardtack
Phage II, Project 15.1

EGG-B-2063 (4 March 1960)
Fireball Calculations Shot Humboldt

Operation Hardtack Phase II
Project 15.1

Both documents are now approved for public release.

Therefore, we are transmitting copies for inclusion into the
DTIC system, if not found there.

At
Enclosure:

ARDITH JARRETT
A/S Chief, Technical Support
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FIREBALL CALCULATIONS - SHOT HUMBOLDT

1.0 INTRODUCTION

Shot Humboldt was a thirty-foot tower shot sponsored by LRL
and detonated on 29 October 1958 in Area T-3V of the Nevada Test Site
at 0645 FST.

The fireball yield was 3. 3 tons + 0. 3 ton..
2.0 CAMERA INSTRUMENTATICN AND OPERATION

Photographic coverage of fireball growth was provided by
four high-speed Eastman cameras, two each at Station 3-357 (Transpor-
taéner No. 3) and Staticn 3-358 (White Truck No. 2). Two Rapatronic
cameras were located at each of these stations to record early fireball
growth. In addition, a 15,000 frame-per-second EG&G i’*‘falming camera
was used, located at Station 3-358 (6 x 6 No. 1). All cameras produced
good records of this low-yield tower shot.

Station locations together with burst location are shown in
Figure 1. Figure 2 is a summary of the survey data.

3.0 RESULTS

Application of phi-comparison (EG&G Report No. B-18€9) indicates

a yield of 3.3 tons + 0.-3 ton for Shot Humboldt.

An air density of 1.097 grams per liter was used in the yield

calculations, based on a pressure of 885 millibars, a temperature of 7. 4°C,

and a relative humidity of 46% at the height of the device at shot time.




o

The following table shows the comparison shots and the

Humboldt yield obtained by the phi-comparison.

Comparison Shot Humboldt Yield (Tons)
Air Drop
Osage 3.35
Ranger A 3.17
Buster B 3.20
Wasp 3.41
Wasp! 3. 41
Ranger E _ . 3.25
Balloon
Rushmore 3.51
Hidalgo 3.36
Lea . 3.46
Tower
Post 3.26 -
UK-3 3.25
Chaves 3.53
Hornet 3.33
Moth 3.19
Quay 3.24

W = 3.3tons

Diameter vs time and phi vs time plots are shbwn in Figs. 3 and 4.
The following data sheets are included for each film:

a) Photo Plan and Photo Loading Chart

b} Camera Data and Calculation Sheet

¢ Diameter Measurement Sheet

d} E-102 Print-Out Sheet of D, t, and §




The zero-frame times of the Eastman and Framing camera
“« B
records were determined by comparison with the Rapatronic diameter-

time data.

Appendix A contains photographic examples of the Humboldt

fireball.
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Table I

Hardtack Phase II, Humboldt
Fireball Camera Distribution

. .
a

~Station v Camera Qualitative
‘ Functioning
3-357 E-33 Record
Transportainer No. 3 E-1 Record
R-34 Record
R-30 Record
3-358 E-11 Record
White Truck No. 2 E-5 Record
: XR-3 Record
R-4 Record
3-358 ' Framing Record
6 x 6 No, 1
Table II
Hardtack Phasye IO, Humboldt
Average Diameter vs Time

Time (m sec) ' Diameter (meters)

0.5 10.5

1.0 13.5

1.5 15.5

2.0 17.0

2.5 18.5

3.0 19.5

3.5 20.0

4.0 21.0
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FILM NC. 0794

CAMERA DATA & CALCULATIONS

mt——

STATION

WHITE TREX M. 2 o
NG 5-559

TESY sormBoLoT

CALCULATED BY:7zc

GAMERA NO. xR-3

EQ. AP.

CAMERA

DATE: /2///55

A (AIMING POINT)

HORIZONTAL
PROJECTION

A. R% =CBp cos a cos B + (Hg —H¢) sin B

|

a= 0°oo0’

B___ 0043-1

Hg= 4054 &~

cos a= /. 0oooo

Cos B= 0.9999/¢

Hc: 3299 7

CBy= 2/763.9m

sin B= 0.0/3090

AH= 57 = /}.4 ”m

CBh cos a COSB=2/63.7m

AHsinB= 0.23m

RY\= (2763 937 ]

B. FOCAL LENGTH 474.76 mm (774 695)

s

———

C. MAGNIFICATION FACTOR ' (meters/in.) //5.27

D. ZERO TIME CORRECTION 0./0 mscc 4 /ey

-16-

EDGERTON, GERMESHAUSEN, 8 GRIER, INC.
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FILM NQ. 0795

' CAMERA DATA & CALCULATIONS

STATION NO.*; > 72

WHITE TREL AP,

ZTEST HumBolL D7

CALCULATED BY:U~Z.

' CAMERA NO. <-4

£Q. AP

CAMERA

DATE: /2///56

—

A (AIMING POINT) . e

HORIZONTAL
PROJECTION

A. R%=CBy cos a cos B8 + (Hg —=Hg) sin B

a= 0°o00’

B= 0°45’

Hg= 4054 £#

cos a= /.00000

cos B= 0.9999 /4

Me= 3997 F#

CBy = 2163.9 m

sin B= 0.0/1309¢

AH= 574 = /7.4 m

CBy Cos a COSB=2/63.7m

AHsInB= 0.23 m

RY= 783 75~ ]

B. FOCAL LENGTH 477,

82 mm (773952)

s

C. MAGNIFICATION FACTOR

(meters /in.) /75. 03

!
$

r }

D. ZERO TIME CORRECTION 5./ msce delay

-17-

EDGERTON, GERMESHAUSEN, & GRIER, INC.




CAMERA DATA & CALCULATIONS

—— r——

——ep

o ——
FILM NO. 60557/

STATION NO. 3-357

TEST ~

e ————— ]
YMMEBOLDOT7

CALCULATED BY:JZC

CAMERA NO. #-34

CAMERA

EQ. AP.

A (AIMING POINT)

DATE:/2/ /358

HORIZONTAL
PROJECTION

A. R% =CBj cos a cos 8 + (Hg —H¢) sin 8

|

a= 0°00’

B= 0°27’

Hg= o054 £/

Co08 a= /,00000

cos B= 0.99997

He= Lo4¢

CBh= 2339.4 m

sin B= 0.00785

AH= 8/ = 2. 44 m

CBp Cos a cOs B=2339.3m

AHsinB= 0.00m

RYa= [Z3372 2]

B. FOCAL LENGTH 479.03mm (773948)

v

C. MAGNIFICATION FACTOR

{(meters/in.) /2+4.04

D. ZERO TIME CORRECTION 0.97 msec de/ay

.

-18-

EDGERTON, GERMESHAUSEN, 8 GRIER, ING.
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FILM NG 608 52

CAMERA DATA 8 CALCULATIONS

STATION NO.7;.357.

ngT HomBor o7

CALCULATED BY:U:<c

CAMERA NO. <- 30

EQ. AP.

A (AIMING POINT)

DATE: /2/,/55

HORIZONTAL

- PROJECTION
| CAMERA TTTTTTTTTTT *a
A. RYa=CBjy cos a cos 8 + (Hg —Hc) sin 8
a=  J° o0’ B= g°27’ Hg= “os54 #
Co8 a= /, 00009 cos B= 0. 99997 He= Lads 7
CBr= 2339.4 m sin B= 0. 00 785 AH= Q//-244m

CBp Cos a co0s B=2339.3m

AHsInB= g.00 m

RYz= [Z337.5» ]

B. FOCAL LENGTH 472.30 mm (773953)

.

C. MAGNIFICATION FACTOR

(meters /in.) /723.97

D. ZERO TIME CORRECTION 0.0 mscc delay

-19-

' EDGERTON, GERMESHAUSEN, & GRIER. ING.
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FILM NQ. 40855

CAMERA DATA & CALCULATIONS

STATION NO.*5 5 75 "

TEST yomsoror

CALCULATED BY:JEC

'MRANQ«:-J

CAMERA

EQ. AP,

—opngii .

A (AIMING POINT)

.
N\
.a#.
-
D"
Q0 '

DATE: /9/29/58

HORIZONTAL
PROJECTION

A. R%=CB) cos a cos B + (Hg —Hc) sin B

P——

a= 0°00’

B= 00451

Hg= 4054 £+

Cos a= /.00000

cos B= 0.9999/4

Hc=A3?97/;‘

CBy= 2/63.9 m

sin 8= 0.0/3090

AH®RS7H=/7.2 m

CBp Cos a COSB=2/63.7m

AHsSINB= 0.23m

RY\= (B3 73~ ]

B. FOCAL LENGTH 230.2 mm (8763/2)

e e

—
—————

E

C. MAGNIFICATION FACTOR

|

(meters /in.) 2/7.68

D. ZERO TIME CORRECTION 0./6 msec

-20-

EDGERTON, GERMESMAUSEN, & GRIER, INC.




CAMERA DATA 8 CALCULATIONS

F===-=i=1 .k. : = = — - - ; .
FILM NO. 60855 STATION NO.* %75 ““"F* TESTY wumsorDT CALCULATED BY:JzC

" GAMERA NO. £-5 €Q. AP. DATE: /0/29/58

A (AIMING POINT) : _
HORIZONTAL

PROJECTION
CAMERA | ’*:0
A. R7a=CBp cos a cos B + (Hs —Hc) sin B
e —— ————— —
a= 0° o0’ B=_ 0°45' He= 4054 £
Cos a= /.00000 - | cos B= 0.9999/4 He= 39974
CBh= 2/63.9 m sin B= 0.0/3090 AHR®RS7H =179 m
CBp cos a cos B=2/63.7m | AHsinB= 0.23 m RYp\= [Z/é3 737 ]

B. FOCAL LENGTH 250.z2 mm (8763/2)

——
— ]

C. MAGNIFICATION FACTOR (meters/in) 2/7.68

|

D ZERO TIME CORRECTION 0./6 msec

|

-20-

EDGERTON, GERMESHAUSEN, 8 GRIER, INC.




DIAMETER MEASUREMENTS

ggor _HUMBOLDT FIIM Ko, 80855
Pr. No. Mag. Dy  Da Dy D Dyye (@) t (ms)
| 9% | O

0 29,00 0111 0114 | 8.53 0.16
1~ 0147 0151 41129 0.51
2 0173 0180 13.38 0.85
3 0197 0200 12,00 1. 20
4 0214 0221 '—-15-4-3-171 =] 1,55
5 0230 0233 ' 18. 50 1. 90
6 0239 0249 - 19 03 2.25
7 0248 0254 119,86 2.59.
8 0258 0266 ' gg gg 2. 94
9 0268 0271 —4 1| 3.29
10 0276 0280 TN 3.64
11 0284 0282 o1 3.99
12 0288, 0294 55 85 4.35
/13 - 0294° 0300 4.68

/ 14 0298 0305 5.03

) .

READ BY GGO JEC TYPED DY

DATE 10/29/58 _ : DATE

REMARKS :

-21- |
EOOERT, CErVERrADG N



FIREBALL CALCULATIONS

60855
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CAMERA DATA 8 CALCULATIONS

e —— S . “1=F================-—
FILM NO. 60802 'STATION NO. 3-357 | TESY #omBoL DT CALCULATED BY:Jzc
 GAMERA NO. £-33 | EQ. AP. - DATE: /2///58

A (AIMING POINT) .
HORIZONTAL

. PROJECTION
CAMERA "__ """"""""""" ’*’a
A. R% =CBj cos a cos B8 + (Hg —Hc¢) sin B ) )
a=  0° oo’ 1 B= o0°27' Hp= 4054 #+
CoS a= /. 00000 ' cos B= 0.99997 He= 4046 FF
CBN= 2339.4 m sin B= 0.00785 AH= S8 ft =2.44 m
CBp COs a COS B=2339.3m | AHsInB= 0g.00m RYa= [2337-3m ]

B. FOCAL LENGTH 306.9 mm (784702)

C.. MAGNIFICATION FACTOR (meters/in.) /73.6

|

D. ZERO TIME CORRECTION 0.0/ msec

-923-
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DIAMETER MEASUREMERTS

ggor HUMBOLDT FIIM NO. 60802
E’-'f_m‘ . Mag. D Do. D3 D Dgye (@) ¢t (me)
‘ o3 xx
0 48. 15 0129 0131 5. 23 0.01 .
1 0247 0240 0. 40
2 0308 0304 12, 30 0.78
3 0211 0208 14, 04 1. 17
4 0231 0228 ifg gs 1.55
5 0247 0247 T 1. 94
6 0264 0264 - 18. 7 2.33
7 0279 0281 19 50 2.171
8 0291 0291 20,13 3. 10
9 0300 0301 20. 60 3.48
10 0307 0308 3,87
DATE 10/29/58 DATE
REMARKS ;
-24- |
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FIREBALL CALCULATIONS

DD D DN B0
Mw =3 A AW -1

OO RVUD B O QU

RO T e
S IS AN BAN N s )

HUMBOLDT FILM NO. 60802
DATE
InD Int %5 ¢
~ 1.4%4 39 LACE0Q . 159054 - 32879
20 - o P81 %3 1671 - AQ%164 14173
75 > =00 =5 natiad - 005399 13585
t7 > 64195 13603  1GGAT P4 13185
a5 573314 43933 1191622 12906
24 . > BOE 46 RE2ED 17035733 126 96
232 207305 04579 1402583 12612
71 03175 AoF a8 14829965 125090
10 507042 113139 1572%77 - 12401
8 T Arn 00 174707 1€ 4E7 95 12223
£7 NP7 12732 1718203 119 28
~
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CAMERA DATA & CALCULATIONS .

cwmtn——

e —
7

f— T — .
FILM NO. 60503 STATION NO. 5-357 | TEST fumBoLo CALCULATED BY:Uzc
' GAMERA NO. £ -/ EQ. AP. | DATE: /2/1/58

A (AIMING POINT) .
HORIZONTAL

PROJECTION
CAMERN T Tt Tttt *a

A, R%a=CBp cos a cos B + (Hp —Hc) sin B

a= 0° 09’ B= -0°4’ He= 4054 #7

cos a= /.00000 ' cos B= /. 00000 He= 4046 7

CBy= 23379.4 m sin B= p.00/16 | AH= 8 4 = 244 m

CBy cos a Cos B=2339.4m | AHsInB= 0.00 m RY\= (233724 m__]

B. FOCAL LENGTH s4/.6 mm (Cc73377)

C. MAGNIFICATION FACTOR (meters/in.) /07. 7

D. ZERO TIME CORRECTION J./0/msec

-926-
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4

| n:uuf WEASUF®

ggor HUMBOLDT . ~ FUM MO.___60803
Fr. No. ¥ag. D Do Dy Dave | Da (m) -t (ms)
| . | ?;3; 1 ;;ﬁ.,,
oo N m
0 28. 90 0191 0191 17,26 0.10 _
1 0282 0286 N ST T 0.48
2 19. 23 0228 0230 ! 13:05 0. 86
] . 0258 0263 . ig gg 1.25
4 0278 0282 R = o 1.63
5 0301 0301 Hi4E—{ 2. 01
6 9.66 0161 0160 : 15 08 2.40
7 0169 0167 20,05 9.8 ...
8 0177 0176 120.50 3. 17
9 0182 0179 3.5
’ ;J . 'AA\";
_/ / ‘v
" A !
/,l At —————
/
%
:! P ————
L e
READ BY plw rh TYPED DY
DATE yasmors 10/29/58 . patE

REMARKS
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DD
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FIREBALL CALCULATIONS

6 0803

SHOT HUMBOLDT _ FILM NO.

DATE

—
3
O
5
-
Y

o
-

.10 - 1,082 %4 220051 - 202119 13235
L8 ?7RE6 73394 - 7455720 14471
e5 2 =6R 78 15075~ $414°%0 178€1
1.75 2602107 227210 1093345 13582
1473 > 77014 43865 12135872 13126
2n1 T P42 ES foa12 1372137 12978
? 40 AETOCE f7579 12419290 12844
278 2048 R4 102233 1503247 12€75
217 2GR T2 115273 1386440 12€ 38}
zez 202040 1057720 1A 89Tl 123249
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50792

'CAMERA DATA & CALCULATIONS

CALCULATED BY:JEC

Y £/

EQ. AP.

STATlpﬂ Nd”_é’f‘i?g” ZTE§T HurmB8as 07

A (AIMING POINT)

DATE:/2///56

HORIZONTAL

. PROJECTION
CAMERA | *,
= y : - i
CBy cos a cos B8 + (Hg Hc.) sin B
’ B= 0°29' He= 4054 FF
20000 cos B= 0. 97996 He= 3997 <
53.9 m sin B= 0. 00844 AH= 57 /#=/7.37m

cosB=2/63.8m

AHsinB= 0./ m

RO\\= [2763.9n ]

AL LENGTH J05.9 mm (784697)

|

NIFICATION FACTOR (meters/in) /77.68

|

'0 TIME CORRECTION 0.0/ msec

|
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DIAMETER MEASUREMETS |

s8oT HUMBOLDT FIIM IO. 60792
Fr. Ho. ¥ag. Dl D2 D3 D D (B) t (u) :
| e o | .o
0 48.15 0161 o161 0161 | 600 0.01 -
1 0267 0259 0267 {—O-BA 0.39
2 , 0328 0326 0330 p12.23 0.76
3 28. 90 0220 0219 0220 _{-g--gg- 1.14.
4 0253 0245 0241 T 1.51
5 0272 0259 0265 T 1.89
8 0287 0276 0277 T 18.16 2.27
7 0208 0290° 0288 2. 64
8 0309 ‘0298 0305 %% 29 3.02
9 0322 0308 0314 3. 40
1—_-“—--‘—'
’ S
IW
A —————
CM
iw
1
/i
I
-wf
READ BY plw jc rh TYPED TY
DATE 10/29/58 DATE
REMARKS :
-30-
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£.00
9es
1223
1285
1532
16 S0
1742
1216
1290
1987

FIREBALL CALCULATIONS

' _ 60792
SHOT HUMBOLDT FILM NO..
DATE
t InD Int 25 ¢
01 1.791 €68 460500 - 159064 27,7 20
39 29288 44 64153~ 686180 14369
76 2802 R4 D7444 - 2960734 13649
114 D62 32 13095 1053776 - 13143
151 27090973 41218 1179242 12901
189 280% 473 £3659 1289997 12790
227 P RS57£8 g§1971 17282031 12550
PE4 2899 26 97070 14744426 12316
N2 202918 110523 1555961 121 46
340 . 2Q74N0 1722781 1A3%1539 11994
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. CAMERA DATA & CALCULATIONS

R

0872

STATION NO.7. 359y | TEST vumsosor CALCULATED BY:=c

N FRAMING

EQ. AP.

DATE: //29/60

A (AIMING POINT)

- HORIZONTAL

. PROJECTION
3
CAMERA | -*"B
:CBp cos a cos B + (Hg —H¢) sin 8 )
o' B= 0°29" Hg= 4054 f#
20000 cos B=g.99 796 He= 3797 ##
4. 7m sin B= 0, 00844 AH= 57 //=/737m

0SsB=2/6¢ 6m

AHsInB= 0./ n

L LENGTH

RY\= (274 7m ]

\

IFICATION FACTOR ({meters/in.)

|

TIME CORRECTION 0.03 msec
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DIAMETER MEASUREMENTS

gaor HUMBOLDT  FIM rO.___ 60872
. ~TINCARER
Fr. Ho.  Meg. Dy Dp D3 D Daye (B) ¢ (ms)
~ 1 W o
0 48. 34 0092 0099 4.16 0.03
1 ’ 0128 0131 5 792 0.09
2 0157 0161 —L13 0.186
3 0168 0167 ';- ‘%2 0.22
4 0182 0188 T80 0. 28
5 0195 0201 , —T~7TT 0. 34
6 0208 0214 ' ool 0.41
7 0222 0229 1030 0. 47
8 0233 0237 ] 0-53
9 0947 0248 H 93 0.59
10 0257 0257 __% 0.66
12 0274 0275 55T 0.78
13 0277 0284 o on 0. 84
g -~ -0203 - 0290 13,35 - 0.91
15 0173 0178 13, 10] 0. 97
18 . 0184 0184 13, 55 1.03
17 0176 0181 L1377 1.10°
18 0182 0184 *_ﬁ.gg. 1. 16
19 0186 0189 1T 1.22
20 0195 0195 T 1.28
11 -
.21 0198 0200 '—%%*BU 1.34
22 : 0202 . 0201 1 15.55 1.41
23 0208 0208 ] _ | - 1. 47
24 0213 0213 1156; ‘2133 . 1.53
25 0210 0208 o : 1. 60
26 0.0.F 0.0.F : 18 53 1.72
27 0222 0218 1.78
.28 0222 0223 1. 85
.29 . 0221 0226 ]
A —————————
READ BY JEC RCS TYPED BY
DATE 1/29/60 o DATE
REMARKS :
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1

[ERY
+

= Jx 0 N O Do)
BNV OR O MAVWNY

N
N

Aol A AVV VN2 D2D0VOM DI~
(o]

H;.JL_A,_A\...A;._L;_A,.A..—A,._\-'.AH)..L

A=) n—= N
SENES RORUI R

NIV
| I N N
=gl
N

15 €0
1555
1674
1€ 48
16537

FIREBALL CALCULATIONS

SHOT HUMBOLDT .FILM NO. - . 60872
DATE
t InD Int %5 )
3 1,425 59 2 ErESR - ,2 45595 16910
ng 174290 S 40787 - BRI 14985 .
16 1064727 198320~ 480463 148739
o 2000 54 151418 - 545705 126 70
o 2 00F 83 127202~ 6006692 135544
34 217482 107677~ E£49525 12548
41 >p41 01 Qo1 2~ 700045 124 41
a7 2 PO 49 75408 - 739%a41 13403
=73 2 %4003 £7400 -~ 775720 133973
£9 222410 £2770- 809717 13300
£E 241404 41559+ 9 4FR45 122173
72 DAEP NS 2054 - R76R51 13377
78 D AQFR A4S n4P A4 - aNs3 Q9 12408
c4 D &8 23 174729 - O7IPFE7T 13263
a1 > RZA LD 0474~ QRINNT 1321 4F
o7 2 ERT AQ. 20 L5 - Q878 RS 13179
103 2 ®G1 53 956 10118 0F 1310732
110 P E7PEL G5 24 G ZBE 31 12€10
116 2 R0E 41 14634 10611733 12745
172 22252 1c879 1082746 12717
178 2RES RQ PAERT 1103774 12078
174 P FRE2 41 P00 E8 11242Nn0 12746
141 2 FA0E3 2436% 1147343 12847
Y147 2715473 ZREZ2 116642 129°%1
153 2747735 42524 1185466 13159
1€0 274414 47008 1206872 12e 84
172 2787585 54238 1242288 13072
178 280222 S7€ 66 12594738 130€e5
1°5 ?80?%5 61521 1279011 17974
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APPENDIX A
HARDTACK PHASE 1I, HUMBOLDT

PHOTOGRAPHIC EXAMPLES
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Camera: Rapatronic- 30
Station: 3-357

Time: 0.05 msec




Camera:

Station:

Time:

~37-

XR-3

3-358

0.10 misec

N

T

3




Camera:

Station:

-38-

B-1




Can:era: E-11
Station: 3-358 (White Truck No. 2)

Time: 0.76 msec
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Rapatronic R-34

Camera

tion: 3-357

Sta

- 0.99 msec

Time




Camera: E-1

Station; 3-357

Time: 1.63 msec
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Camera;

Station:

Time:

E-5

3-358

2.94 msec




Pt

R-4

:era:

Can

ion: 3-358

Stat

msec

15

3

e

m

i

-43-



Distribution
Copies to:

1

Dr. G.W. Johnson, Test Director

Dr. H.B. Keller, LRL Test Group Director
Dr. W. E. Ogle, LASL Test Group Director
Dr. L. S. Wouters, LRL

Dr. J. F. Mullaney, Group J-10

D. W. King, ALO

EG&G, Boston

EG&G, Las Vegas
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